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Abstract of JP1 021 5884 

PROBLEM TO BE SOLVED: To produce curculin B 
repressing sourness and having activity of reducing 
sourness or making itself tasteless as an effective 
component in sourness repressive agent suitable 
for foods by producing curculin B through 
transformed cells originated from plants. 
SOLUTION: Curculin B which is a polypeptide 
including an amino acid sequence of the formula is 
produced through transformed cells or transformed 
plants containing them. Deoxyribonucleic acids 
coding the curculin B are prepared by means of a 
known genetic technology method and/or a 
chemical synthetic method. The base sequence 
wholly coding the complementary deoxyribonucleic 
acid(cDNA) of the curculin B is disclosed in the 
Japan Patent official gazette H06- 189771. The 
curculin B is obtained e.g. by transforming cells 
originated from plants with a plasmid including the 
cDNA between a sequence containing a promoter 
able to functionate in plants and a sequence 
containing a terminator able to functionate in plants 
and then by extracting the curcujin B from the 
resultant transformant. 
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(i) E*i«<DEai#*t n?*fc3ft* 
Tssmmm^txtfiju^p* x\z (2) m^y^ 
swtmm\z&\,*T i igL<iiasi<z)7s 
fin, su< tiBSi^nfcTs l 

im$tm2] (i) e*osg>e?u#*i nfSfrsn* 

A, Xtt (2) MET* /RE*JtC*3t^T 1 «Sb< 10 
0^7X$ Ho 

— i?:* — * * — 9 — 3U2# U 7^? — ^If-f i"^-f 
1210)^7X5 Ho 

— * — ©fH»E*J£-&*rE#l<0 3 ''■ Hu!3^- 
^^-^-^^tfl2^lF*3CO, — 5* — * — <0«»E#I 
&*t*E#l<D5* ^iOfli:, tlltMT5^(l:0 

> Hn>£H{c^tK Bf*«2-~«!F3ftE4<DV> 30 

>-c**»#je 5 ke«g>:/7X5 Ho 

1(0^7X5 H~C> fit^j m b, ij • 7^:7* 
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[|t^^ 9] Ig#^7lCEtt<D^St|g&jifflia£^tr* 40 

(If Jfc^i 1] »*«7*U<tt»**l- 1 fclBKO 

Iti^^l 9 f L< 1 3KfB$3cO 

MK»t«j^6, (1) Efll^OEfll*** 1 

ns7s;«E«^tr#'j^^H» xte (2) 

75/REJIIl:*^Tl«Kli«a(D75 /Rtf* 
ft fin. gb<«I«$tlfc7S /BEai€«rU, 
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[ 0 0 0 1 ] 
[0 0 0 2] 

[t£3S(Z>&fl?] ^J^'J^-7f7t'J7 (Curcu 
1 igo lat i fol ia) 13: > 7l/->>7^^< 

^>o , ?i/->7'e(i ^;^u^ - 7f 7t';7®m 

5yRE#lfcO^TEL ^J^'J>RM©l^t^^ 
^JI/^'J > A ©£7 5 /RE^WWWI 3 ? 3- 1 9 0 8 9 
9 ^£^fcl83*«*n, 0 >.Htti^O 1 r>-"C*** 

E»#1»ll"¥6-' 1 8 9 7 7 1 fMCiiSnt^ 

3o 

[ 0 0 0 3 ] SrJl^U >tf)£^ta, <Nf^^ 2-1042 
6 3^, &ffl¥-2 - 84 1 5 7 2-84 1 6 

o^t, Rtf«*ra¥2 - 8 4 i 6 i n<D& / £m\zmm<D& 
ffi*m^&z.£iz&oMffi?&£htf*sm*v&z><. cti 

;^U>AS»ffllT.^5. toT, #JxJ£, 

a, yL\-z?)V? 'j >A(D^^rS75:<h*co^i!i^^tt^-r 

fc, #Jx.tf. ^i?6 - 1 8 9 7 7 i^sg-ete, 
^'J>B0cDNA^3- FtStaSE^J&JB^l/, 
U >B - H^TS c DNA$^D->{klfcy 
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6©R«*#*r*££#T#*c££ji,abfc. * 

U>Bfl*. Septet), ft#&fflttl/T»*£li«fcV*L 

ttt*-pfc<S)a:Sfiltt-e*5. 2MB 91 ft. £5 
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xtt (2) mmr $ /bsjik^ht im§k 

MM©75 y ittfftftu ^b<«s^$n^ 
■ t imt * c t Mitt*, 

[0 0 0 6 ] afcJfilBtt* ( 1 > &^m<DgB?y#^ 

i -c^t>$n*r s y y*:/^ F£3 

-Ht5D.NA,.Xtt (2) Mfcy$SM&&nz&^T 
ft§#U^^H^3-Ht§DNA$,. ^#1^^^ 

m-?z> z. t<o^% * ? — — *^ts&m£<Dr3\z 

»tt»j&>6, (1) E*J«©622?U#*t 1 -viktiztizr 

s smmm&'Stt&vi??-}*. xia (2) ^sr^y 
ei<iii»$nfc7s smmm^mv* b^*> 

[0007] *w««fr^^T» r^^j t\z. £.%i± 
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[ 0 0 0 8 ] 

**^cDai*«i«#Jli, tM^tlt, (l) 

^k, xtt (2) BBai«<0E#i*# i -cmt>2nz>m& 
7*;wtmm\z35\,*T i i^i<MM<o7$ y r*« 

* c &. se^n^oE^j#^ i T^^^newiH 

75 y^gH^JtCi5^T l®^b< Mti^7 5 y^^ 
[ 0 0 0 9] #9i*ffl§fc:43^T, r^jl,/7iJ>BM 

#J <hfct. ^j^'j>B©7$yirai^utii^ 

b < tt^M©7 5 y EtfttftK *2c* *b<ttB»$ 

i^t)iw$ii^ffi^wt§#'j f 

tesjtsft* , ^©ttftrosfis 

[ooio] *^W»«c*viT rK#«i«sttj. tn, 
1M^x>^tK^^) ^P4 J Jc^<^., i^(Dgi|l/^ 

.*&*t?3te»fc .(«^.«. .ft®) -r-r<. 

0f^S <W*tf, ^2-5ml) ^U^tC^f^^P^ («| 

a ^2-5^^) ^<^, .-eoa, ^n^ftt^m 

Bt*»HStt**t*WSftSt*Ct^Tt«. 
[0011] sfeSSWO^^XS ^>i< <ht>, 

(l) ttttTWtg-r* c totf S^D^-^-^tt; 

SS^J, (2) U >BX«^JP^ ij >B^(K^^:^ 

-FtSDNA, RZS (3) IMfTllStSCtOtft 

ts. BtE^p^e-^-^^osE^jfi, ^mu>bxi4 
so ^.©i^M3-Ht^DNA05' ±mmiz&mis* 
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fit, $t&9-**-*-*<£ttmw\z* #)i#v> 

[0012] ^;U^7 U >Bte. E*J«<DEai## 1 T^E 
fr£n&75 y&E^6ft:5o ? )VZ V >B\Z. N* 

§7> y&E^lfcimsliS- 2 2 #gcor ^ y g£~m- 

F) C^SStc&g^:/^ F (S2^J^(DSB 

^j#^2 r^^^n^T^ y ^SB^Jtc^tts^ i i s# 

107$ y ^~fg 136HI075 ;^^?5:§75 y 
REEI^fcfcS'S^F) £*tf, E2B!S©E*l#*§-2 

[0 0 13] *:^^cDy^X$ Ffccfc^Tti, PJlirV 
>B £n — Ff^DN AfCf£*_T. £ £MJ > B * 3 — 

F^5*£E#J&-&trDNA£jflv*£c:£:j&*-e£, :o 

1 8$S<2>tt£*>5&:«tt.£E?U) d^^^DNA, > 

y^;i^:/^FRtfEfi^:/^F©ffl#£«tf r^ig^ 

ssj u >b ^n- F-r<5*£E?y e*i 

*©E^#^3T*fr£n*iME*Jfc:fel*3S6-l 1# 

ftit^« r3a£fi^^^-F^5fe-fitrK#s!j *;u*u> 

B£n- FT 5i£^E3*J (WAS, E*»»<Z>E*I*^3 
r»fc>£*i**XE#lfc:*3t*a* l l #@<D*kg-ffl4 

£ r>,^^;K^^ F*5fc-fflffi#S!J ^;i^U>B<£ 

3-H«ssia^i E^^Jif 3^ 

feSn^iftaE^JfciJJt** 7 7SIOl^-l4 8 4 

[0014] ^^^(D^^X^ F££t»Tfi. U 

$3-Ht5DNA, Xli^i^'J>BlM^3-H 
TSttSE*J£*trDNA&m>SC:£j&«TtrS. ^ >^ 
^ »J >B HtSSSE^trDNAiL 
& )V& *) >B ^ 3 - Ht^lSE^J^^tfDN A© 
*j£^£fsl*£{c, ftfflft, fflTK** Kfi^^F 

^^5DNA^^ tie c & #fcd&. 

[0 0 1 5] ^;^'J>BXf^J^'J >B^fe*#£=i 
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5Ct««7?t5. ^;^U>BcDNAXtt^WJ> 
BWcDNA^^X^ F*«»6nT^SW 

t^ISSE^l^^tf c DNA (E^i^iBWf 3ti 

tj^nsisge^j) ?&^t§^7X5 FpQ9 c/^ 

10 • F PQ9 <D««RtfPi»#ftfc:3^Ttt. 4#PH¥6 
- 1 8 9 7 7 1 ^ftSfcl&I^SnTS 0 . ^-011^^^ 
(OUICO^TH, ^^-re*5£0il 1 IZtk-T ) tt» 5^ 

3T?«fesn5*SE5ai:*Jt^«i 

7 6#l©S«^6a:5t«SJiJ) • ^s^;p^u> 
B £3— FtStlE^J (S^(DiSW^3*C^^ 
nS*aEaifc*3fr**7 7#@(£>i£S~fg4 1 8#B 
oIS^^^SliE^I) , .RrXSfi^^F&n— F 
f^SSE^l <E*J«©E*«#*t3-T?*:b;£tiStt*e 
20 *U $3 1* * 16 4 1 9#i^lS-^4 8 4»S4>ttS#» 

F*5te--ffi«#3L lL\±^{f±)V^zf^ F*5te^«lK# 
[0 0 16] P CRSCffll^y^-fT- £LTte, #J 

30 Stt^>/**KG>7$ y *«'« 

(75/^o7^;^$^tr) <d&m<d&z imn. 

6-10i) <D75 V RE#l£=i— F"r*S»E*lG>- 
5* ^>/t^^^|R<D^^rn F> (ATG) 

^>o &*5, IW^>/^I©7^;^ATG-C^5 
Jg^fc ATGE^SlUntATGE^Mf 
3C0T> >/^I©7$ y ^^SPOttlcOg^CD 

75 y REfllS:^— F-r*»«E*U£, ^e<0££ir>X 

fcH^-rs tft>n§, H:b«>*ntf y^OSI [Ko 
zak^, Microbiol. Reviews, 47 

#, m~^4 si (1 9 8 3*) ] \zWom.mmn 

AC C ATGG$:Mj[jn-r^>iltt>, 9 > /t* 1<D41I 

[0 0 17] 7>5 : t>7^7'f?-iltlt 0iJx 

^075/^^^tf) 0ttlcCDg$ (a*, 6-10 
IB) CD75 y ^E^J^rn- F*r^^^EJtJCD 3 f tf8J3c$g 
50 \Z. 9 >/WRmtR<0&±Zl F> (TAA. TAG. X 
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liTG.A) imx\z&&m (»*i/<»ixu2 

[0018] PCRSfc^frfeS £ £ fc: <fc 0 L 

Tc m ¥c <D ± > A y ^ -f v - R / X tot 7 > ^ ir > X :/ ^ 

D* — [If • X>^i^^-^-;U, ^6t, ^390 
1 M-l 3 9 0 71 ( 1 9 8 7f) ] > 7^f>yP^ 
— $r — (#llH-f^7^^>yP : E-^-) [R. Wu 
m. If ■ :/^> bir^, I2i, ^1631-1171 
W ( 1 9 9 0*) 3 , :xlf *^>:/ciqE-*.- (#Kto* 
h^^D3yae^5 : >yD j e-^-) [Chr i s t 
ensen, 7"^ > S • tl/^a^- ■ /H^Py-, 
1181, 1 6 7 5 1-16 8 91 (1992*) ] , 

«) 3 TR 1 ' ^aqE-^-^b<« 

TR 2 ' ynt-^- [A. Vardi^, ^ > h • 
t)"fX>7, £16 9#, ^.19 9I-S 2 0 61 ( 1 9 

9 0*)], xtot# y 77*7-^B-if-r zo-t 35s 

37*0^ — $ — [T. Hi.daka», Japan. J. 
Breed. . ^40t, il99 M-l 2.0 71 (1 40 
9 9 0 *) ] }W#fCfiF£bV>. 

[ 0 0 2 0 ] *^^O^^X^ KK&^Tfll C 
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-tint y/^u>v>^--tf^-^^-^-. #u 

777-t1f<^^H35S^U-^, Xte 
[A. Vardi^, 7 > h • 1f-f X >X . ^69 

ii9 9i~i2 0 6 i (1990*) ] , xtey 

/I 'J > — If — ^— [T. Hi d a k a 

m, Japan. J. Breed. , 140#, ^19 
91-12 0 71 (1990*) ] tt 

5*-^-S§ia:V^7X5 H (Mil «£4&jb© 

[ 0 0 2 1 ] *i^(Dy7X$ FK&^T, Id IS :/ D ^= 
ga^Jco3' MSB* — — ^-£#tfE*Urt 

&5W>toi:, mRNA(D^ti4^±^Ct^T^5(0T 

P><hltlt #J;H t^r • > h o > 

[ ffl 4"^. X ^ l/.-f.y ^ • 7->y H • U IJ- — 5 1 . 118 
16 7 6 7 1-16 7 7 01 ( 1 9 9 0*) ] , X 
liK') ; EDai/at^5 : >'f>bo> [C h r i s t e 
n s e n, ^ ^ > h • €l/4a7-' ;H tD^-, 1 
18t, 1 6 7 5 H-l 6 8 91 (1992*) ] s&tft 

[ 0 0 2 2 ] «^07'77$ HTtt, -f >hP 

[ 0 0.2 3] *$£W<D7? X^i H<Z>«»^«tt«pK:iB« 

'J >BS«#£3- h^T^DNA, R^M^j^^^-r^ 
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D^E — — , \Z <fc 0 5E \Z 4 > h 

Ffcif A^S bV>. 

CO 0 2 4 ] £ tOtf^yDt-^- 

orynceriioDN a£|$ Ate £ to-e^^fs:/^* 

SFtbTte, pUBA [±IK«F. 7^>h- 

7-{ v-, ^100i, B 1 5 0 31-1 1 5 0 

7 1 (1992 50 ] , XttpBI121 (^n-r->^ 

fc, ^7X5 KpB I 1 2 1 li, 7yn/^fU»)AS 

^-^-i<or B ii;^i(DDN A$jfAt5: fc**T?fr 

*• ' ■ 

^e ci t<o-e§s«« A*a)«a&ic* w-*S»lB«*t b 

T, r^^^t^j tit. *tl&&<D-~&%rl,<h±U* 

u&-&mt-rz>zt<D-czz>mm. xwng#(D-» 
^b< f*±«££fi<Disc»£-rs c to tr 

b<}**.3.*»J») , -f*s- ffboah^a 
u^m) , /t^» (U>=f, ^bO*^**) . ^ * > 
» (stj>> u > , *b<«u ; t>«) , ^*f* 

, (U*A, tT7'J, ^b<te^ 

tt 4ft ft ^ £ d £ a* -c €r £ . 

[0 0 2 6 ] IBfSb&r/^XS F^Jt^tcaHATs*** 

bfeiA^&^t^ttfSCt^Tt^o it&SA&t 
/t-f^^J^>feXtt7^PA^f'J^A 
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< KMfJ:Djitlilfci, XttR*bfc:fc;i'A£/a 
[ 0 0 2 7 ] *»^©^7X5 KT?1i4ft*fflJ&£^SI3£& 

RtK«4ftT«ffi"r-* t<D^%Z>9 — ^* — * — * 4 atS 
«3ar* dt^^riB^^iry h (EAT, Sftv — #-«t 
CiAtS^t^^S. 

[ 0 0 2 8] Mv-^-I^ftlTlt «^-tf, A 

£CD»^tt* t'77^X« (bar) 

0m, il 5 0 3 1-^1 5 0 71 ( 1 9 9 2*) 1 , 

^^»^bvi« m^tvxsi*>m\zjg,'rz>myo (m*. 

- -f ->>Wtt3te^ [A. Vardif, > h • 
X>X, I69i, mi 9 9I-i2 0 61 ( 1 9 9 0 
*) ] - % X^^T-fS/^BttSWeKfi/WyD 
T-f S'VlSttae^ [T. Hidaka^, Japa 
30 n. J. Breed. , ^40^, ^1991-^20 
71 ( 1 9 9 0*) ] ^^{C^^bV^ 
[ 0 0 2 9 ] ^j^>S&20B.»»Att*ffi 

-^7^5H pUC 1 9 ) \Z? u — >4tV. 

(1) ^-^7X5 F±f:§^^ti-T^A-r^^tt)T 
40 t5L, ^^VMi (2) (D^7 A^ F±tC^^$ 
iir> ^nf)0^7 A^ H^I^LtiAta (V^«0 

7>x7*-/-^>3 >^d; o *^^^^7X5 H-cfii 

-*-86Mty h©^$Mt^7 p 7Aa F<hb 
T, b a rl6W*7^f >^n*-*-i//tU 

A^FpDM302 [R. Wu^, 7 ? > h "tfrUtf — 
50 811*. ^ 5 8 61-^ 5 9 1 1 ( 1 9 9 2 
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tt^^7X$ k, &r;iga^7X5HpDM3 0 2(D 

[0 0 3 0 1 ^fe^^^T?, 7^nA^f'J^A^^l 
i£ilfe^£*rT£ A*>T :MJ— p B I 1 2 1 (Dfj 

u ^^y-^if-r ;ux 3 5 

U > > ^ — -fef * - ^ ^ - £ (Dm \z 2 a - >ik b > 
CO 0 3 1] CO^ptCbT^^nfeitfe^^^AL/c 

Kite, t'77^10ppm) W»JR>m 

t*77^X 1 0 p pmR^H^^J^V^tN 6i| 

1 0 p pmS:r;ii#l*>ll't>&^tPMS^jfe) Tig 30 

[0032] zo&o \z\sT#e>nitj&mfcttimmjt\z 

JBJttE!fctt*a>5&fciG>#ffifc:«fc ^i^'J>BXli 

#) £i&#b* jI9J£:ife#$t [«tL«, 50raM-Tr 
i srtyyr- (PH7. 0) . XteO. 0 1 5Nli 40 

[#J;ttf, 0. 5M-NaC I §t^50 
mM-Tr Is/ty77- (pH7. 0), Xte 0 . 0 

5Niif] £An> -#&ii<h?&mb. ^;u^>j>b 

• Q&ffi&fC 7 0 %&%lffimy A^^Jtob, 38 'fr 

\Z& 0 fctJS£ls]iKT3o C£>fctJ££0. 2M^2. 5 
m\\zmMV. l!ttIffl^7APD10 (77^v>/7t 

Si) £jiH»TKia-r*. c: ^ brf§^tife^;u^ >j >b 



#011 ¥ 10-215884 
12 

CtCctO, U > B X ^ U >Bgf{£*#£# 

t&&\zmm^zz£<DT%ziftmmn&&My)\t. t)v 
z u >bxi^;^ u >Ba(H#&$A/-e^n«»K:is 

[0 0 3 3] *8Efc«k*K«fflffl»tt* cnfcRjgS 

/Xiit^5>CiM<!:lt7X3^t t >B»$ 
tlTV^ftft* ^fr^CDfrXteJgAD&JfSf) 

fc, RBfflXtt»S«llt-bTW»3^»jID$nT^5«:* 

[0 0 3 4] ^^^co^M^^*l^tt> 

Alx>S>T, 1f#>, Ay*^, U^E>, -T37J 

&ai«bfc^H«gift*ft*»sc:(i:^i?€rs. *rc, ^ 

3i ;i/ b* >m X tt if ^ ^to b ft h n AT 

[ 0 0 3 5 ] 

[^js^j i ] ^;Ui7 u >bx«^;u^ u >B^{^^at 
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mmftMPfrZ U >B F-T£ c DNA, Rtfv''/ 

n^iSE^J^^^§^7^ Y-CURC 4 09 2*1^ £ 
y^<^-<hb, ^fl¥6 - 1 8 9 7 7 1 m&m\Z&M 
©y7X^pQ9^^itL> *S«JB#*£LTP f 
u-DNA^'J^7— if ^M^TPCR^fT 
ofc. fc*3, ^7X5 HpQ9li, $$H§¥6-1897 

7 i ^^^cdiijs^j i — i o (cia^<D^r^^<t ommv 

^J|/^'J>A(07$ y ^^^J (#1¥3-1908 
^:l:J:07'7X5 FpQ9 £*#fco 

[ 0 0 3 6 ] H^^nfcDNAffit^TcMM^^^-p 
UC19 (Jfc&tSH) OSmalMI:^a->|l:bfe 

B amH I Rtf S a c I (*#R») 

CD2m$J$r£L, 9 )\/ % U >B c DNA^^tTDNAlr 

^e — * — , h^tnni/atf+f^OhPV, 

U >->>*-if^ — >^-^-^f1-§7'7X5 F p 

UB A [±»^E. h • 7 V 3**0 5* — . Jg 1 0 0 

#. 1 1 5 0 3 1 5 0 71 (1 9 9 2 ^) ] OB 

amH I £Bft<hS a c I (Dl&HzfttET Z> tf 7 9 * 

(bar) ae^fBft-rs^tfU-^^n^^^ 
yi» 7*7X$HpMCU42^fc. pMCU'4 2 



( 8 ) 1 0-215884 
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>Bitfe^£*r LTV>jto Bit, ^7X^ FpMCU 

4 2 ©«a*«scwfc^-r. biic*5v»t\ r n osj 

[0 0 3 7 ] HfR£. fiJIB^^-f 7-CURN 1 RtfE 

RC5<D2M0^7^T-^ffl^t, wiao^^fc, 

DNAISr>t£f§'Iib> pUC 1 9 OSma I SfilC^n 
— ->ft B amH I Rtf S a c I 

pUBAOBaraHI ^fi[<hS a c I «ffitOWfc#ffi 
10 tf 77**»tt (ba r) jffe^ m&-?Z> JBTft* 

7*^P"^>^1, 7*7Xn'pMCU43^fc. P 

mcu43«, is{f±)]/mm\* 4 £ts&m&&m&X9ii£ 
^tcmm^^ taffies *;u* 'j>Bifef& 

flt^fc. 0 2C, ^775 HpMCU43©«lil& 

B'2K;&V*T. rnosj «//^U>'> 

[0 0 3 8] 

2-i. ^Ria^^eiOKawttai 

20 ^*St^*l»<D^»&a^£KJB8K 3. 5%^M^^ 

lt*;^^^^iAOA9fc6 c m->^ - 
feo afe^JSrte^S'l cm©RM±C»7tl 0 — 2 0 m 

[ 0 0 3 9 ] 
30 [^1] 







#;v*1&3M£ifeB 


W5Hfe*« 




N6 


N6 


MS 






ttftT 




>/J2.-^n-^ (g/l) 


2 0 


2 0 


1 0 




0 


0 


5 0 


2 P 4 - D (ppm) 


3 


3 


0 


N A A (ppm) 


0 


0 


0. 5 


# {ppm) 


0 


0 


0. 5 


V^^>7YA (g/l) 


4 


4 


4 


If T ^^-X (ppm) 


0 


1 0 


1 0 


P H 


5. 8 


5. 8 


5. 8 



S#«|HfflJS<*>«K:^"r TN6J tt. 4 6 3m 
g/l - ( N Hi )t SO, , 2 8 3 0mg/l-KN 
O, . 4 0 0mg/l-KH, PO, . 1. 6mg/I 
-H, BO, , 4. 4mg/l-MnSO, • 4H 



, O, 1. 5mg/ 1 - Z n S 0« • 7H, O, 0. 8 
mg/l-KI, 166mg/l-CaCl,'2H« 
O, 1 8 5mg/ 1 -M g S O, - 7 H, O, 37. 3 
1-Na, -EDTA, &r/2 7. 8mg/i- 



50 m &/ 



( 9 ) 
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FeSO* • 7H, OZMftV. £*%a&j£<Z>ffiK;;F 
TTMSj fi, 1 6 5 0mg/l"-NH, NO, , 19 
OOmg/l-KNO, > 1 7 Omg/ 1 - KH, PO 
i , 6. 2mg/l-H, BO», 22. 3mg/l- 
MnSOi -4H t O, 8. 6mg/l-ZnS0 4 • 
7H, O, 0. 83mg/!-KK 0. 25mg/l 
-Na, MoO, ■ 2H.O, 0. 0 2 5mg/l-C 
uSO, -5H, O, 0. 0 2 5mg/l-CoCl, 
•6H, O, 4 4 0mg/l-CaCl, -2H, CK 
37 Omg/1 - MgSO< • 7 H, O. 37. 3mg 10 
/1-Na, — E D T A > &ZS 2 7 . 8mg/l — Fe 
SO* • 7H, OSrlcUfcb. rtf^^>J te, 0. 5m 

g / i -n^>^, 0. 5mg/i try F 

lmg/l?7$>M, &#2mg/' 1 #U ->>£j§c 
T2, 4-DJ \$2, l-zStrnuyai/lrism 

m^rnvkis* r n a a j \*j-7? u>mwt&m*-rz>) 

[0 0 4 0] 2-2. n-T-< ? )i>JS>\z&z>m>te^& 

A 

5*^2 6 0 fc/B^fc. tMlTMtfc^7XSFp 20 
MCU42XlipMCU43i, fcf 7 ^ ^Xffiteitfc^- 
$WnpDM 3 0 2 [R. Wu^, y^>K-fe;H/^ 
— IS 1 im, ^5 8 9 1 1 (1 9 9 2 

1 1 : l.C^lfcDNAi 1 6 u 1 $UH 
[<g^jjsfflj|&X^, Sfl4#, i43I-I4.8I 

( 1 9 9 2 ¥) 1 1 $t7u>&m.T\zzl-7 : ' 

J>tfl,, ii^Dyi^^^jp m) \zm&, 

^Lfco 1#^D0'. lmgMfWO.. 4/tgD 
NA£^ir$§i£. y a y hl^t - UlC 2 #y 3 y M 
T (%&frJEft = #>tf>^8[HK ^Fl^=6c 30 

m) , 2mm(Dm^^mxvrc. 
[00413 2-3. mmmm*)i'X<Dmn&m&tim 

nammmm 2 - 2 -? a ^ hi^cyt - i/ctosa^ 

^T#;i^^*&i&B 2 5t:Pif0fT7 am 

mm^tcW:. mm 0000 1 u x) x^^k^mmv 

i§H4 - 8 5Sf^M£^3$AK:cJ:<5 tfT ^tfXUte 

;UX£§ag*giJ!iBl?*i*iig^L, pMCU42TiS^ 40 
$nfc-f^*^0^^7MCU4 2-15t, pMCU 
4 3t^Igi$nfc^^i^*JI.XMCU4 3-4 

2 st, mm (3 o o o l u x) -? 4^ 8mmm%t 

[ 0 0 4 2 ] 

imffiM 3 ] ^XA^V^^ftcJ:^^;!/^ "J > B ^ > 
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rtt?m&ft<omm\z. tj^ao. lgicsomMhux 

(pH7. 0) 200//1 t&^Srflnx.* A> 

H^^y^-rif--etttiibfeo '&*>ntzmmwi*i 2, 

0 0 0 r pmt l 0#F^'i>L, *r<D±m:$&$:?>rttr 
50/ig 01©^^^ 15-25 S?X> hSDS 

^7 U >Bifii^$r-^:tn:^tC HRPi^Ja^t^I gG 

[0043] -eoss^s 3 fc^-r„ v — y 1 te, 

X5 FPMCU4 2 C<k^^I^*J^MCU4 2 - 

1 SOJ^IS:, V — >2te* FpMCU43l: 
i§ig^^M0MC U 4 3 -4 6 (O^i^ , U — 

&m=B*m) <DmM*. i/->4n^;^»jxo 
^ 'j >t(5i^i;fiii:/o H^^tti^n. ^*tj;ua 

&&7j;i/Alcl£> ^j£T£A*> Ffciigtf) <b>:M£:^£:„ 
[0 0 4 4] 

[^M^J4 ] ®.&jLZ)V>7 U >B(DiI<!:N^75 

2 ^tlfc-f ^XM C U 4 3 -4 6 CD 4 0 
g £&&<h¥L*^£m>T®S£b, 50mM-Tris- 
*l/ty7r-(pH7. 0) 8 0mItittSl> M 
^<D±^^^T, 7K^^^>/^^^^^b^ie 7J;UA 
fctlg^tc 0 . 5 M — N a C 1 £<£tf 5 0 mM-T r i s 
-1^7 7 7- (pH7. 0) 8 0ml£A*U— 8fe 

O&ffl&tC 7 0 %&fr^T>^- ^A£^fiflL. ^L> 

(CctD«:i^^[HiiRbAco ccofctig^o. 2M«2. 5 

^>/^H£^tm*t§M7>£&^S£^L, 0. 5M- 

N a C 1 £^tf 5 0 mM - T r i s -&^A*y ^ T — 
(pH7. 0) 3 m 1 \zmm Lfc. CCD^^CD — 6&£rl 

7 ^ ^ Ky^m^Ed&tc&L. #fH^ pvdf 
>hyjKt^u ^0^, 5.0 ;u"Cfi^m 
^□f-f>'>-^i>t- (Uppsqio) fc<to 

frznzr * swimFi-e&zzt&mmisXi. ^07$ 

[0 0 4 5] 



It I 



I' 
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ltB^lfi«'2T?ft5nfc'f**^7MCU4 3-4 6X 
tt<**^XMCU4 2-l 5#4 0 gJ^6, BB££ 

$mmmz%tz. tits jyhu-btix. # 

Mb. &&nfc«l&fcM*&2 5mg£*l 2mlfcB 
it, {rM'J>B^>/^S^fU->^21ISt, 

[0 0 4 6] »BKB»HTK*1"*IIIT*llbfc. f 
ttCftfc, 0. lM0X>8*B*3ml*P 

«flc$*, BftoSipl/'W&EKbfc. Ptft 
#TB<3Btt*. K«c#£<tf&&fifcMBfcb 

■ 

ft, BUT, BE0*WJ>B*>/WRa*tf;'7 

*oft, -en^tttHibfe. a*£7KT&< iBt 

fVijEBK, BA. 0. lM^i>R*B*3ml*P 

i 

£91 • • 
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RftfcOBJltifcttbfc. 3>hD-JW> 

M£fctt, ^x>B0B*#«i;6tift*ofc. 
[0 0 4 7] 

[B9i©aft] *BBKJ:fttf. tSfflibTfrlfc? 
MU>BXtt*Mtf>BS«#ft*ifc4Bt*i: 
itfWefcS. *fc, *BfloB*B«atJ;ntf, 

[0 0 4 8] 

mm] 

[0 0 4 9] S5J#9: 1 
SB^JOS^ : 1 1 4 

eH©BB:*Wt*B 

BB: £$l£ : JrJWJif • yfVt x )7 (Ciircoligo 
latifolia) 



10 



20 



Asp Asn Val Leu Lea Ser Gly Gin Tar Lea His Ala Asp His Ser Lea 

I 5 10 15 

Gla Ala Gly Ala lyr Tar Lea Thr lie Gin Asn Lys Cys Asn Leo Val 

20 25 30 

Lys Tyr Gin Asa Gly Arg Gla He Trp Ala Ser Asn Thr Asp Arg Arg 

35 40 45 

Gly Ser Gly Cys Arg Len Thr Lea Leu Ser Asp Gly Asn Leu Val lie 

. 50 55 60 

Tyr Asp His Asa Asa Asn Asp Val Trp Gly Ser Ala Cys Trp Gly Asp 
65 TO T5 80 

Asa Gly Lys Tyr Ala Len Val Len Gin Lys Asp Gly Arg Phe Val He 



A A 



ft P 



( 11 ) &ffl¥ 10-215884 

19 20 
Asp Gly Asn Leu Val lie Tyr Asp His Asn Asn Asn Asp Yal Trp Gly 

60 65 70 

Ser Ala Cys Trp Gly Asp Asn Gly Lys Tyr Ala Leu Vai Leu Gin Lys 
75 80 85 90 

Asp Gly Arg Phe Val He Tyr Gly Pro Val Leu Trp Ser Leu Gly Pro 

95 100 105 

Asn Gly Cys Arg Arg Val Asn Gly Gly lie Thr Val Ala Lys Asp Ser 

110 115 120 

Thr Glu Pro Gin His Glu Asp He Lys Met Val He Asn Asn 
125 130 135 

[0 0 5 1 ] : 3 SB^J^M : 

SB^JCD^^ : 1 1 6 6 &m<Dmm : cDNA to mRNA 

mm 

CGCAAAGACA ATG GCG GCC AAG TTT CTT CTC ACC ATT CTT GTC ACC TTT 49 
Met Ala Ala Lys Phe Leu Leu Thr He Leu Val Thr Phe 
-20 -15 -10 

GCG GCC GTC GCT AGC CTT GGC ATG GCC GAC AAT GTC CTG CTC TCC GGG 97 
Ala Ala Val Ala Ser Leu Gly Met Ala Asp Asn Val Leu Leu Ser Gly 

-5 15 
CAA ACT CTG CAT GCC GAC CAC TCT CTC CAG GCG GGC GCC TAT ACC TTA 145 
Gin Thr Leu His Ala Asp His Ser Leu Gin Ala Gly Ala Tyr Thr Leu 

10 15 20 

ACC ATA CAA AAC AAG TGC AAC CTG GTG AAA TAC CAG AAC GGG AGG CAG 193 
Thr He Gin Asn Lys Cys Asn Leu Val Lys Tyr Gin Asn Gly Arg Gin 

25 30 35 

ATC TGG GCT AGC AAC ACT GAC AGG CGG GGC TCC GGC TGC CGC CTC ACA 241 
He Trp Ala Ser Asn Thr Asp Arg Arg Gly Ser Gly Cys Arg Leu Thr 
40 45 50 . 55 

TTG CTG AGT GAC GGG AAC CTC GTT ATC TAC GAC CAC AAC AAC AAC GAC 289 
Leu Leu Ser Asp Gly Asn Leu Val He Tyr Asp His Asn Asn Asn Asp 

60 65 70 

GTG TGG GGG AGC GCC TGC TGG GGG GAC AAC GGC AAG TAT GCT CTT GTT 337 
Val Trp Gly Ser Ala Cys Trp Gly Asp Asn Gly Lys Tyr Ala Leu Val 

75 80 85 

CTT CAG AAG GAT GGC AGA TTT GTC ATC TAT GGC CCG GTT TTG TGG TCC 385 
Leu Gin Lys Asp Gly Arg Phe Val He Tyr Gly Pro Val Leu Trp Ser 

90 95 100 

CTT GGC CCT AAT GGG TGC CGC CGT GTT AAT GGT GGA ATC ACA GTT GCT 433 
Leu Gly Pro Asn Gly Cys Arg Arg Val Asn Gly Gly He Thr Val Ala 

105 110 115 

AAG GAT TCT ACT GAA CCA CAA CAT GAG GAT ATT AAG ATG GTG ATT AAT 481 
Lys Asp Ser Thr Glu Pro Gin His Glu Asp He Lys Met Val lie Asn 
120 125 130 135 

AAT. 
Asn 
136 

TAATCAAGTG AGAGGATTGT TATGAGAATA ATGAGTGGAA TGGAAGACCA ATCTCATGTC 544 
GGTGTGGCCT ATCTCCACCT GTTTGCAGTG CCTTTGTTAA AATAACACAT TGGGGAATAA 604 
TAAAGTGAAA CTATATAGAT TGGTTCAGCA AATTTTCTGT TCAGTTTTCC TCTCACATGT 664 
CAATGTCGAT TTTTTGCCGC GGATCATACA TGTGCTTGGT ATTCTAATCG ATAGAATTAT 724 



( 12 ) 



21 



TTATGAGAGT 
GATGCATCTG 
AGAGCTAGAG 
TTCCAGGAAT 
CACCAATTTC 
GGGGTCCAAT 
TTGCGGTACA 
AA 



GGCTCAAATG GAGGCAGGGA 
GAATTATAAC AAGATTCAAG 
GCTAGCCGAA GTTTATTCCC 
TAGAACGACG CATGTATTGC 
CTTTTCACCA CCGAAAGCAC 
AATACCACAG TCACTGCCAT 
GAAAATAGAA CTGCTTAAAC 
GTCTGGAATT TCATTACGTA 
[0 0 5 2 ] K^J#^ : 4 
E^JC0^$ : 29 

mm 

GGATCCACCA TGGCGGCCAA GTTTCTTCT 

[0 053] m&im** : 5 

mm<0&-£ : 2 9 

&m<om : mm 

mm 

GAGCTCCTAT TAATTATTAA TCACCATCT 
[0 0 5 4] IB^J#^ : 6 
&m<D&$ : 2 9 

&m<om : mm. 

GAGCTCCTAT TAACCATTAA CACGGCGGC 
[0 0 5 5 ] mm&^r : 7 
SS^JcDg$ : 1 0 

mm 

Asp Asn Val Leu Leu Ser Gly Gin Thr Leu 

15 10 



TTATTCGCAT CTCCGGGTCT TCCAACTTAC 
AGAGCCAACT TAACGTCTTA CATCAAAGGA 
GAAGTTCGCT GCCATGGTTG ATAGTACAAG 
CACTTCCAGC TTCTCGACAC CTCCAGTGGC 
AGCACCATTG GTAGGTATAT TTACATTAAC 1024 
CCACTTGAAA ATAACTTCAG GTCTACGAGT 1084 
GAGTTATTTA TTTCAATTGC TTCTTTCAGA 1144 

1166 

10 T >^*tr >X : N o 



10-215884 
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784 
844 
904 
964 



30 



29 



T >^-fe >X : Y e s 



29 



T >^ir>X : Y e s 



[^2] h^^e 
h D >TWt\Z, 

NA^l, 

m^miz^r 



29 

^7XS F pMCU4 2 tf>*8i££:^5£l^ 
>^ F&Sfc-fifliKfrSl*^ U >B c D 



m i ] 



1 TV*-'-. 



II 






I 1 



BamHf 



PMCU4 2 



[132] 



BemHI Sad 



pMCU4 3 



1 1 

f 

&m*£ 10-215884 
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[@3] 




7 n > h^— isomz 



(51)Int.Cl. 

C07K 14/415 
C12N 5/10 
C12P 21/02 
//(C12N 15/09 
C12R 1:91 

(C12N 5/10 
C12R 1:91 

(C12P 21/02 
C12R 1:91 



ZNA 



F I 

C07K 14/415 
C12P 21/02 
C12N 5/00 
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(72)3691* HUM Att 

JfC^iPI&ffl^lX^liR 7-4-7 
(72)^* 3^- 

#«5/l|*«S5T&»3Kil|&-t:ftBr3 8 
(72)^gBJ# ft® &fr 

»3fi5;iim«sws*KWw»r 7 6 o 

(72)$£91* mm. 

^^C^^ilHXm^A7TS 2#35^ Jig 
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